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Tin-:  IXEMKNTS  OF  !»:!  MCONIS 
l»v   I.   li.   Cannon 

'p  1 1  !•:  star  'Xi  Leonis  ( o     1 1 M.'}-"  ;  8  -  4  L'O"  4fi' )  was  aimoiinced 
t(.  he  a  binary  hy  Canii>l)e!l  and  Wright  in  VMO*  from  the 
nieasnrt's  of  four  plates  taken  by  them  in  that  year.     It  belongs 
-roup  /■>;  of  Miss  Cannon's  classification.     It  was  nndcr  obser- 
on  here  at  three  different  {>eriods  in  the  years  liMlS,  lltOil,  and 
I'lC.     During  that    time   seventy-two   plates   were   taken,    the 
instrnnients  used  l)eing  the  old   and  new  single  prism  spectro- 
graphs. 

The  lines  are  not  at  all  well  defined  and  in  many  cases  large 
differences  result  between  the  velocities  given  l)y  the  various 
lines  and  the  mean  of  the  jilate.  The  lines  api>earing  are  chiefl> 
due  to  iron,  hydrogen,  magnesium,  titanium  and  carlwn.  Several 
lines  of  each  element  were  measured  l)ut  in  the  determination  of 
the  elements  the  titanium  lines  were  discarded  as  so  great  differ- 
ences l>etween  the  velocities  from  its  various  lines  existed  that  no 
dependence  could  l)e  placed  on  them.  A  li.st  follow  i  givinj'  the 
wave-lengths  of  the  lines  used  and  the  element  to  which  each  is 
due  : — 
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The  iieriod  of  oscillation  was  determined  by  the  aid  of  the 
results  obtained  by  Campbell  and  Wright  from  their  measures  of 

*Astrophyskal  fouinal.  Vol.  XII.,  p.  255,  1900. 
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I'.MX)  ami  foiiml  t»  be  71  70  days.  Tliis  \va«  taken  as  htiii^  iln-c 
enough,  their  observations  beiiin  ^oiiie  fi»rty  jicriinls  awav  tmiii 
the  tlatc  of  tlic  first  plate  obtained  here. 

At  the  niaximnm  of  the  cnrve  the  deternjination  was  some 
what  unsatisfactory,  the  weather  iinfortnnattly  l>ein>;  very  bad 
at  each  retnrn  of  the  star  to  that  part  of  its  curve,  so  that  onl>-  a 
few  observations  were  obtained.     Some  time  later   a   few    plates 
may  be  taken  to  verify  the  results  accepted. 

The  .seventy  two  observations  were  grouped  into  the  fnllow 
ins;  uormal  ])laces  : 
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l)r    Kind's  >;raphic  method  was  then  used  in  determinmn 
the  prelinunary  elements.     These  were  : — 

y         -  0-57S  km. 
A'  =  24  km. 

,■         1 

r  -   •2.4is,()2s-.s.-, 
/'       71-7  da\s 
and  S/>::'        H7  1 
It  was  then  decided  to  apply  the  method  of  Least  Squares  to 
reduce  the  value  ^pw  if  possible      Ob>ervatiou  equations  were 
formed  by  means  of  the  formula  of  I.ehuiann  Filhes.  ^ 
'A.  .V,  N  .   3242. 
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ThiiikiiiK  tlif  I.  >bab'  error  of  a  jilatt  tatln-r  \u^\\  lor  tlii-* 
tvjn*  of  star  it  was  il.-  .e<l  to  try  iiicasiuiiin  the  plutt^s  witli  the 
sI<i:tro  lompariitor.  All  llie  plates,  with  the  exci'ion  of  ttii 
winch  were  too  faint  iu:  this  lUcthiHl.  were  rcmuMirtcl.  The 
>taii(laril  i>latfs  iisttl  were  minibers  .SI7J  ami  .!7'>'>,  the  fuiinvr  a 
.sk>  plate  laki-11  with  the  new  single -prism  spectrojjraph.  aiul  the 
latter  a  sun  plate  taken  wit.i  the  oUI. 
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J"  <•>  51'  60  70  S() 

Vki.ocitv  Ci  rvk  oi-  \\',\  Lkoxis.— Comparator  Measurements 


The  iiUMsiires  were  grouped  into  fifteen  normal  places  as 
l)efore,  each  plate  lieiiig  placed  in  the  same  normal  place  as  in  the 
former  work.  These  places  are  given  below  with  the  mean 
Julian  day.  the  phase  from  iin.il  7.  the  mean  velocity,  weight, 
and  residual  from  final  curve. 
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These  normal   places  were  plottwl  ami  the  foilowiiin    i>re 
liiuiiiarv  ek-meiitH  were  obta-ued  RtaphicalU  :— 
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The  value  of  Iprv  was  computed  ami  foiuul  to  be  JllT.  One 
least  siiiiares  solution  was  applied  to  the  elements,  \aliies  of  /" 
and  «•  were  assumed  to  be  — 

T  ^  2.41S,0H.S  405  J.  I), 
and  -  -  '270° 
for  the  puriHJses  of  the  solution.     This  value  of   7   was  taken  as 
fixed,  for  with  <•  zero  and  »  -'7(V'  it  would  lie  impossible  to  obtain 
corrections   to  t,   »   and    T  as  two  of  the  eijualio  is  wonUl  lie 
identical. 

Ob.servation  equations  were  fornie<l  and  norma',  equations 
found  from  them  as  follows  ;- 
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The  solution  of  these  equations  ^ave  the  follow  ii;^  corrections 
to  the  elements  : — 

^        +17  km. 
&h'        +    o-l   •• 
Of         +   -IM^S 

8m  +    (^--SI. 

Hence  the  correctec.     il-ies  of  the  elenituts  :  — 
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These  elements  >;ave  a  new  value  of  S/>r;'  of  I'.fC.  Thi.s  is  a 
very  small  reduction  -only  aljont  .'>  per  cent.— but  the  excellent 
.i«reeinfnt  l)et\veen  the  residuals -coniputeil  and  oh.servation 
e(|iiation  showed  that  further  application  of  least  s(iiiares 
would  lie  useless. 

The  probable  error  of  a  normal  pi  ice  and  of  an  average 
plate  were  computed  and  found  to  be  •  2S.')  and  '  .•{-1  res|>ec- 
lively.  There  were  three  plate.s,  \A\^S,  \:m)  and  ir.'A  which  for 
.•iome  unknown  reason  gave  abnormally  lar^e  residual.^  bein>; 
14-0.  +  ll(i,  and  +  l;5  0  re.spectively.  If  these  be  omitted 
the  probable  error  of  an  averaj^e  plate  becomes       2S7, 

The  probable  error  of  the  elements  were  also  computed  and 
are  attached  to  the  final  values  in  the  table  below.  The  table 
Kives  the  elements  obtained  in  the  two  ways  of  measuring, 
together  with  their  probable  errors. 
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JiulgiiiK  'rom  tlie  probable  errors  of  an  avoraj;t'  platf,  thevf 
is  little  (liffcre'ice  iK'tween  tlie  two  iiu-tlKxis  of  nieasiirniiciit 
There  is  sonitthiiij!;  to  be  said  in  favor  of  each.  Plates  iiiulfi 
exposed  w<il' be  measured  by  the  micrometer,  which  would  not 
permit  of  measurement  by  the  comparator.  (M\  the  other  h  md 
it  is  impossible  to  obtain  >;o(k1  agreement  in  the  velocities  obtauud 
from  the  various  lines  in  a  spectrum  like  that  of  this  star,  and  on 
such  a  sjK'Ctrnm.  jK-rhaps,  the  best  work  can  be  done  witli  the 
comparator,  which  enables  the  measurer  to  strike  a  mean  all  alon^i 
tile  plate. 

As  regards  the  elements  obtained.  A' is  the  only  one  whiih 
shows  a  chan>;e  worthy  of  note.  The  eccentricity  is  verv  small 
in  both  cases  and  the  differences  in  <o  need  not  be  remarked  tijion. 

In  cotulusion  I  wish  to  acknowledge  my  indebtedness  to  the 
Director  for  his  interest  and  help  in  the  work. 

Dominion  Oiiskkv.vtokv. 

Ott.vwa,  C.\nau.v, 
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